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Abstract When quality of life questionnaires are used as

measures of treatment outcomes, it is essential to know how

well these can respond to clinical changes. The objective of

this study is to examine the responsiveness of the Brazilian–

Portuguese version of the Oswestry Disability Index (ODI-

Brazil) in subjects with chronic low back pain submitted to

a physical therapy program. Thirty subjects with chronic

low back pain completed the ODI-Brazil questionnaire,

along with an 11-point pain visual analogue scale (Pain

VAS), and the Brazilian–Portuguese version of Roland–

Morris disability questionnaire before and after the pro-

gram. All patients also completed a global perception of

change Likert scale in condition after the program. This

scale was collapsed to produce a dichotomous variable

outcome: improved and non-improved. Responsiveness was

determined using effect size statistics and receiver

operating characteristic curve (ROC curve), with best cut-

point analysis. The best change score cut-off was identified

when equally balanced sensitivity and specificity was

found, as an expression of the minimum clinically impor-

tant difference (MCID). After treatment, 19 patients

considered themselves improved. Both the effect size (0.37)

and the area under the ROC curve (0.73) for ODI-Brazil

score in relation to global outcome after program indicated

that the ODI-Brazil showed responsiveness. The ROC curve

for ODI-Brazil was distributed at the upper corners of the

diagonal line, indicating that the questionnaire presents

discriminative ability. The best cut-off point for ODI-Brazil

was approximately 4.45 points (63.2% sensitivity, 81.8%

specificity). The Brazilian–Portuguese version of ODI has

comparable responsiveness to other commonly used func-

tional status measures and is appropriate for use in chronic

low back pain patients receiving conservative care.
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Introduction

Low back pain (LBP) is an important cause of disability

and work absenteeism [5]. Approximately 60–80% of the

population will have at least one episode of LBP and

related conditions in some moment of their lives [14]. In

the UK, the rate prevalence of the LBP in adults is esti-

mated at 19%, and in Canada, 28.7% [19].

To evaluate the quality of life in individuals with LBP

the Oswestry Disability Index (ODI) is one of the most

common instruments [6, 10]. This instrument consists of a

10-item questionnaire which assesses the impact of LBP on

various functional activities [9]. Each item can receive a
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value from 0 to 5, with high values representing greater

disability [10, 28]. The final result represents the sum of all

items and expressed as percentage. The original version of

the ODI was developed in the English language [9], with the

Brazilian–Portuguese version being recently validated [28].

However, when instruments of quality of life are used as

measures of treatment outcome, it is essential to know

whether they are able to detect small, but important clinical

changes, that is, their responsiveness [3, 4]. Responsive-

ness is a useful information not only for clinical decision

making, but also to determine the importance of size of the

effect in clinical trials, and to ensure that the questionnaires

are appropriate to detect differences between treatments

groups [1, 23].

In this study, responsiveness was determined by the

effect size (ES) and by the receiver operating characteris-

tics curve (ROC) [3, 4, 8]. The objective of this work is to

examine the responsiveness of the Brazilian–Portuguese

version of the Oswestry Disability Index in subjects with

chronic low back pain.

Methods

Participants

A total of 30 subjects with non-specific chronic low back

pain (LBP) were selected from physical therapy services at

the Centro Universitário UNI-BH and Universidade Fed-

eral de Minas Gerais. To be included, patients needed to

have back complaints for at least 3 months, and aged

between 18 and 60 years.

Subjects were excluded if they were pregnant, presented

with signs or symptoms suggesting cauda equine syn-

drome, progressive paresia, fracture, ankylosing spondylitis,

inflammatory arthritis or other inflammatory illnesses,

tumor or local infection. The study was approved by the

Ethics Committee on Research, at the Pontifical Catholic

University of Minas Gerais.

The treatment of all subjects in the two services of

physical therapy was composed of manual therapy, elec-

trotherapy, specific exercises of stabilization, therapeutic

exercises and physical conditioning.

Procedures

The Brazilian–Portuguese version of the ODI (ODI-Brazil)

was applied to all subjects prior to, and after a 6-week

treatment programme. The ODI-Brazil was administered to

all the patients as part of a comprehensive assessment. This

comprehensive assessment consisted of socio-demographic

data health-related and, instruments to evaluate patient’s

perception of pain and quality life. Pain and quality of life

was again assessed after the 6-week treatment period.

Subjects also completed a global perception of change

Likert scale on this condition after 6 weeks of treatment.

The assessment was performed by the same assessor, on all

individuals.

Instruments

Patients reported their pain intensity perception on the

lumbar spine using a visual analogue scale (100-mm VAS).

To assess quality of life, subjects filled out the ODI-

Brazil as well as the Brazilian–Portuguese version of

Roland–Morris Disability Questionnaire (RMDQ-Brazil)

[21]. This questionnaire consists of 24 items which reflect

their disability at different activities and situations of daily

life. Subjects marked each item that applied to their current

status; each marked item received a score of 1. The final

result of the RMDQ-Brazil consists of the sum of the

marked items, varying from 0 (no disability) to 24 (maxi-

mum disability). The validation study of the Brazilian–

Portuguese RMDQ has shown high test-retest reliability

(0.88; P \ 0.01).

A seven-level Likert scale on global perception of

change in condition was used after 6 weeks of treatment

[13, 25]. The scale has four improvement levels of the

condition (completely better, much better, better and a little

better), one no change level (approximately the same) and

two worsening levels of the condition (a little worse and

very much worse). The levels of the global perception of

the condition scale were collapsed to produce a dichoto-

mous variable outcome: improved group (that includes the

levels completely better, much better and better) and non-

improved group (including the conditions little better,

approximately the same thing, a little worse and very much

worse).

Statistical analyses

The responsiveness of the questionnaires was determined

by calculating the ES and the ROC. The ES for each

instrument was calculated by mean change in scores of the

instrument’s applied (pre- and post-treatment) divided by

the pooled standard deviation of this change [3]. The ES

was also calculated for each instrument in relation to the

seven categories of the global perception of change scale.

The ROC curve is a graph of ‘‘true positives’’ (sensi-

tivity) versus ‘‘false positives’’ (1-specificity) for each of

several cut-off points in change score [8]. Therefore, the

ROC curve can be interpreted as the probability of cor-

rectly discriminating between improved and non-improved

groups. This area theoretically ranges from 0.5 (no accu-

racy in discriminating improved from non-improved) to

1.0 (perfect accuracy). The ROC curve can provide an
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indication of what change score represents the best cut-off

threshold to discriminate between improved or non-

improved patients [7].

It has been suggested that the responsiveness of an

instrument can be considered analogous to the evaluation

of a diagnostic test, in which the instrument is the diag-

nostic test and the global result represents the gold standard

[7]. The ROC curve synthesizes the information on sensi-

tivity and specificity to identify alteration of the condition

in agreement with an external dichotomized result. The

Likert scale was collapsed and used as the external

dichotomized instrument. We calculated the ROC area and

the best cut-off change score for all the questionnaires. The

optimal cut-off change score was identified when equally

balanced sensitivity and specificity was found, and con-

sidered as an expression of the minimum clinically

important difference (MCID) [11]. Statistical significance

was accepted at P \ 0.05. The SPSS (version 13.0, 2005,

SPSS, Inc.) computer program was used.

Results

Table 1 shows socio-demographic characteristics of sub-

jects of this study. The average values and effect size of the

instruments are presented in Table 2. The results showed a

reduction in pain intensity perception of 0.9 point

(SD = 2.28) after 6 weeks of treatment, while the Brazil-

ian–Portuguese version of Roland–Morris Disability

Questionnaire showed a reduction in disability of 2.39

points (SD = 4.63) and the reduction of disability mea-

sured by Brazilian–Portuguese version of Oswestry

Disability Index was at 6.14 points (SD = 13.61). Table 3

presents the effect sizes for each level of global perception

of change scale. Using the dichotomized results of the scale

as an external criterion, the ES for the improved patients

(0.78; P \ 0.01) is substantially larger and more significant

than the ES for the non-improved patients (0.09; P \ 0.05).

When the levels of global perception of the condition scale

were dichotomized, the majority of patients (19) reported

an improved outcome. Thus, all three instruments showed

good sensitivity to change.

The difference in ODI-Brazil and RMDQ-Brazil

score between improved and non-improved groups was

approximately 11.2 points (SD = 13.21) and 4.6 points

(SD = 4.61), respectively.

For the two disability questionnaires, the effect sizes for

the improvement group were similar [(0.78 for ODI-Brazil

(SD = 0.11) and 0.89 for RMDQ-Brazil (SD = 0.15)].

Both disability questionnaires showed good specificity, i.e.,

the ES for the patients in the non-improved group was

minimal [0.08 for ODI-Brazil (SD = 0.14) and 0.18 for

RMDQ-Brazil (SD = 0.11)]. In contrast, pain scale

showed a smaller ES (0.17) for the non-improvement

group.

Using the dichotomized outcomes of global perception

of change scale as external criterion, the ROC curves for

the three instruments were concentrated at the upper corner

of the diagonal line, indicating that all instruments present

adequate discriminative abilities. The ROC areas for ODI-

Brazil, RMDQ-Brazil and pain scale were 0.73, 0.82 and

0.70, respectively. Figure 1 presents ROC curves for all

three instruments. The optimal cut-off points were

approximately 4.45 points for ODI-Brazil (63.2% sensi-

tivity, 81.8% specificity), 1 point for RMDQ-Brazil (60.4%

sensitivity, 81.8% specificity) and 1.7 point for VAS

(36.8% sensitivity, 100% specificity). These optimal cut-

off points can be considered to represent the minimum

clinically important difference (MCID).

Discussion

The results showed similar effect sizes for ODI-Brazil

(0.37) and RMDQ-Brazil (0.44). These results are smaller

than those reported in the literature for Oswestry Disability

Index (0.80 [3], 0.84 [20], 0.45 [26], 0.82 [29]) and for

Roland–Morris Disability Questionnaire (0.84 [20]).

Therefore, different subject populations (conservative/sur-

gical vs. conservative only) [18, 20], study design [2, 3,

17], instruments (different global perception of change

scales) [16, 18], chronicity of patients [15], therapeutic

modalities used [3, 18], and different instrument versions

used could explain the small value of ODI-Brazil and

discrepancy in results [18].

Table 1 Demographic and clinical characteristics of the study

participants

Variable

Mean age in years (SD) 38.07 (14.05)

Sex

Male 20

Female 10

Occupation level (%)

Student 7 (23.3)

Housewife 1 (3.3)

Not employed 2 (6.7)

Not working 4 (13.3)

Retired 2 (6.7)

Employment 14 (46.7)

Duration of symptoms in years (SD) 3.4 (2.5)

Use of medication (%) 12 (40)

Sedentary (%) 21(70)
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Table 3 shows that for the disability instruments

employed in this study, the effect sizes for the improved

group are significantly larger than for non-improved group.

This has been previously identified in others studies [3, 20,

22, 27]. In the improved group, the difference between

scores of the instruments before and after treatment is

larger, producing a larger ES. On the other hand, when the

difference between scores is small, the ES is small.

The improved patients group presented larger scores,

suggesting that ODI-Brazil is a sensitive scale [3, 6, 18].

However, the concept of specificity is also important, since

changes without clinical relevance may occur in function

scale scores [3]. For example, the ES for the pain scale in

the improvement group (0.69) was similar to that in the

level about the same of non-improvement group (0.44).

This comparison between improved group and non-

improved group indicates that a number of patients who

were not improved according to the global outcome crite-

rion still showed an important reduction in their pain scores

and suggesting that the Pain VAS is less specific than the

disability instruments [3, 20]. We found a difference in

ODI-Brazil mean change score between the improved and

non-improved groups of 11.2 points. This value is similar

to that in others studies (9.9 points [18] and 8 points [27]).

Our results showed that the area below the ROC curve

was of 0.73 for ODI-Brazil, 0.82 for RMDQ-Brazil and

0.70 for pain scale, showing that all instruments presenting

a high discriminative ability. These results are similar to

the results of other studies on patients with LBP submitted

to a treatment: for Oswestry Disability Index (0.76 [3];

0.80 [6]; 0.72 [29]), Roland–Morris Disability Question-

naire (0.77 [6]; 0.79 [25]) and VAS (0.77 [29]).

The cut-off point of the ROC curve is a frequent method

used to measure the MCID [11]. The best cut-off change

score was identified for equally balanced sensitivity and

specificity. The MCID values were approximately 4.45

points for ODI-Brazil (63.2% sensitivity, 81.8% specificity),

1 point for RMDQ-Brazil (60.4% sensitivity, 81.8% speci-

ficity) and 1.7 point for VAS (36.8% sensitivity, 100%

specificity). The reported MCID values for the ODI range

from 4 to 23 points [3, 20, 29]. The United States Food and

Drug Administration (FDA) has chosen a minimum 15-point

change in Oswestry Disability Index in patients who undergo

spinal fusion before surgery and at follow-up [10, 12].

Table 2 Instruments scores before and after 6 weeks of treatment

Instrument Baseline mean (SD) Post-treatment (SD) Effect size P value

ODI-Brazil 32.85 (18.87) 26.71 (16.44) 0.37 P \ 0.01

RMDQ-Brazil 11.06 (5.67) 8.67 (5.38) 0.44 P \ 0.01

Pain VAS 4.15 (2.71) 3.26 (2.47) 0.36 P \ 0.01

ODI-Brazil Brazilian–Portuguese version of the Oswestry Disability Index

RMDQ-Brazil Brazil–Portuguese version of Roland–Morris Disability Questionnaire Pain VAS 100-mm visual analogue scale of pain

Pain VAS 100-mm visual analogue scale of pain

Table 3 Mean change in ODI-Brazil, RMDQ-Brazil and Pain VAS scores in relation to the Likert Scale of the change condition after 6 weeks of

treatment

Categories of

Likert Scale

Number of

patients (%)

Mean change in

ODI-Brazil (SD)

Effect Size

ODI-Brazil

Mean change in

RMDQ-Brazil (SD)

Effect size

RMDQ-Brazil

Mean change

Pain VAS (SD)

Effect Size

Pain VAS

Much better 10 (33.33) 7.47c (11.01) 0.68 4.70 (5.85) 0.80 1.10 (1.63) 0.68

Better 9 (30) 13.40 (15.35) 0.87 3.44c (2.92) 1.17 2.11 (2.89) 0.73

Little better 5 (16.67) 1.69 (4.40) 0.38 1.20 (2.28) 0.53 -0.14 (1.89) 0.16

About the same 5 (16.67) 2.10 (9.19) 0.23 -1.80 (3.03) 0.59 0.24 (0.54) 0.44b

Little worse 1 (3.33) –a –a –a –a –a –a

Improved group 19 (63.33) 10.28c (13.21) 0.78 4.10c (4.61) 0.89 1.58 (2.30) 0.69c

Non-improved group 11 (37.67) -1.00b (11.58) 0.08 -0.54b (2.94) 0.18 -0.31 (1.73) 0.17

ODI-Brazil Brazilian–Portuguese version of the Oswestry Disability Index

RMDQ-Brazil Brazil–Portuguese version of Roland–Morris Disability Questionnaire

Pain VAS 100-mm visual analogue scale of pain
a Change is scores and effect size are not calculated because the case is less than or equal to 1
b Correlation is significant at the 0.05 level
c Correlation is significant at the 0.01 level
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The results of this study should be interpreted in light of

some potential limitations. After 6 weeks of treatment,

patients showed a mean reduction in pain intensity of 0.9

point and a mean reduction of ODI’s score of 6.14 points.

This value is well below the accepted minimum clinically-

important differences [8, 24]. These results and ES values

may be more due to patient’s chronicity, the treatment

effectiveness and short period of time between clinical

evaluations than the responsiveness of ODI-Brazil.

Research with more subjects and subjects with bigger level

of disability, measured by RMDQ-Brazil and ODI-Brazil,

submitted to only a treatment and with a bigger time

between clinical assessments can inform better the ES of

ODI-Brazil.

Conclusion

The Brazilian–Portuguese version of the Oswestry Dis-

ability Index showed to be responsive to detect clinical

changes in subjects with chronic low back pain after a

physical therapy program.
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